The analysis of circulating nucleic acids has been accepted for more than a decade as a novel noninvasive tool for prenatal diagnosis and monitoring of pregnancy-associated disorders, as well as for monitoring other diseases such as cancer and diabetes (1) (2) (3) . In this issue of Clinical Chemistry, Tsui et al. present a study in which they successfully investigated the complete maternal plasma transcriptome during pregnancy by the use of RNA sequencing (RNA-seq) 2 (4 ). The authors analyzed circulating RNA for first-, second-, and third-trimester pregnancies and found an increasing fetal contribution to maternal plasma RNAs during pregnancy of up to more than 11% during late gestation. Fetal-and maternal-specific alleles were detected on the basis of single nucleotide polymorphisms in RNA-seq reads specific for the paternal or the maternal genome to estimate the fetal and maternal contribution to the circulating transcripts in maternal plasma, respectively. Genes containing informative single nucleotide polymorphisms were identified by the use of exome-enriched genomic DNA library sequencing of samples from the fetal part of the placenta and from maternal white blood cells. Furthermore, the ratio of fetal-and maternal-specific alleles to the common allele was used to find genes with a high fetal or maternal contribution, which correspond to genes specifically expressed from fetal or maternal cells, respectively. Additional evidence for pregnancy-associated transcripts in maternal circulation was provided by the comparison of pre-and postdelivery maternal plasma samples, which revealed 131 genes that were upregulated during pregnancy. This comparison also showed a relatively fast clearance, particularly of the transcripts with a high fetal contribution, further supporting the specificity of these circulating RNAs for pregnancy.
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Because the study by Tsui et al. (4 ) was a proof-ofconcept study, only a very limited number of pregnancy cases were analyzed. However, the clear and convincing results suggest the need for further studies that investigate more cases to show reproducibility of the results and to validate the identified pregnancyassociated transcripts found in maternal plasma. Furthermore, samples from pathological cases, such as preeclampsia, intrauterine growth retardation, and preterm birth could be compared to normal control pregnancies to identify expression patterns and transcript biomarkers associated with disturbed pregnancies, i.e., placental pathologies. The analysis of circulating RNA of fetal origin as a biomarker for preeclampsia has already been suggested (5 ) . However, the study by Tsui et al. opens a new field of research with significant clinical implications.
The approach Tsui et al. used further confirmed the potential of circulating plasma RNAs as diagnostic markers for normal or diseased pregnancy that can be used for prenatal testing and research. In a recent study by the same group, the authors analyzed fetal DNA in maternal plasma by genome-wide sequencing to identify mutations in the fetal genome (6 ) . The main advantage of these noninvasive approaches is that they carry no risk for inducing abortions, compared to conventional techniques that require amniotic fluid samples or biopsies from chorionic villi. The analysis of fetal DNA is most useful for the search for mutations associated with genetic diseases. The analysis of RNA also can be applied to the search for genetic variants and mutations, but in addition, it is applicable for the analysis of the expression levels of pregnancyassociated genes to monitor the development of the fetus and the placenta, particularly in case of high-risk pregnancies. Tsui et al. found that the expression of pregnancy-associated transcripts in the placenta and in maternal plasma were positively correlated, suggesting that expression in the placenta can be inferred from transcript levels in the maternal plasma.
However, there is still a long way to go in bringing this technique to clinical diagnostic applications. First, reproducibility of the results must be demonstrated by the analysis of many more cases. Second, it will be critically important to standardize the collection and processing of plasma samples to isolate RNA with comparable quality (7 ) . Moreover, low amounts and poor integrity of circulating RNA have been noted for several placental RNAs circulating in maternal plasma (8 ) .
Nevertheless, considering the dramatic recent developments in the field of next-generation sequencing and the increasing numbers of clinical applications, such technical problems likely can be solved and suitable protocols developed for the generation of RNA-seq libraries from maternal plasma samples.
Looking to the future, several ethical and legal issues are associated with analysis of the maternal plasma genome and the transcriptome. Although the analysis of all detectable transcripts has advantages over the analysis of a limited number of target transcripts, the sequence data generated by this approach may contain unanticipated additional information, e.g., for mutations or variations in genes that could lead to diseases later in the life of the unborn child, which raises ethical and legal questions of whether to report such information. Appropriate regulations will have to be developed that take these legal and ethical aspects into consideration.
In terms of placental research in humans, the feasibility of the analysis of the maternal plasma transcriptome during pregnancy demonstrated by the study of Tsui et al. opens many new possibilities. In addition to the monitoring of high-risk pregnancies, this approach could be used, for example, to analyze samples in the perinatal phase to find markers that predict the beginning of labor. Furthermore, the question of the functionality of circulating RNA has to be investigated. Whereas circulating micro-RNAs are anticipated to have demonstrable functions (9, 10 ) , it is more likely that other placenta-derived transcripts detected in maternal plasma are only degradation products released into the maternal blood, as is also suggested by the poor integrity of plasma RNA. However, the existence of functions for some of the transcripts, particularly those contained in microparticles, cannot be excluded and will require additional study. In general, the recent studies of circulating nucleic acids have opened a new and growing field of research that may yield some interesting surprises. 
